performed on frozen and on paraffin-embedded tissues (PET), respectively. From the frozen 5 samples a partial sequence of the putative USUV E and NS1 proteins (1229 bp) was 6 determined, whereas partial sequences of the putative NS3 (278 bp) and NS5 (159 bp) 7 proteins were obtained from PET. Additionally, one partial sequence (163 bp) of the putative 8 3'UTR region was determined from all samples. Sequencing of the amplification products 9 revealed 99.8 to 100% nucleotide identity of the Italian USUV strains to those from other 10 central European countries. 11 12
M a n u s c r i p t reported from Hungary (Bakonyi et al., 2007) and Switzerland (Steinmetz et al., 2007) . The 8 disease in birds is characterized by encephalitis, myocardial degeneration, and necrosis in 9 liver and spleen (Chvala et al., 2004) . 10 This paper reports the first detection of USUV antigens and nucleic acid in wild birds in 11 northern Italy. 12 same owl collection remained healthy. The first-mentioned dead owl was submitted for 22 diagnostic investigations, and was necropsied. Samples of liver, spleen, lung, kidney, ovary, 23 adrenals, thyroids, bone marrow, proventriculus, gizzard, intestines and pancreas were 24 collected, fixed in 10% buffered formalin, and routinely processed for histopathology.M a n u s c r i p t
13

MATERIALS AND METHODS 14
Animals and samples
2007:
In summer 2007, 2 adult boreal owls (Aegolius funerius), one male and one female, of 1 the same collection where the great grey owls had died in 2006, got sick. First, they looked 2 apathetic and anorectic. After 24 hours they stood on the aviary floor looking for drinking 3 water, and died within three days after onset of the first symptoms. Both birds were 4 necropsied. Samples of liver, spleen, lung, kidneys ovary and adrenals were processed for 5 histopathology as described below. Six offspring of the same species and birds of two other 6 species -Eurasian pygmy owl (Glaucidium passerinum) and northern hawk-owl (Surnia 7 ulula) -died with similar symptoms in the same time period but were not examined due to 8 post mortal autolysis. On August 28 th , 2007, one free-living adult female Eurasian blackbird 9 (Turdus merula) was found in downtown Milan unable to fly, dull, and had been easily caught 10 by hand. It died spontaneously a few minutes after submission to the Department and was 11 immediately necropsied. Samples of liver, spleen, heart, lung, kidney, brain, eyes, 12 proventriculus, gizzard, intestines and pancreas were fixed in 10% buffered formalin and 13 routinely processed for histopathology. Additional samples of the same organs were stored at 14 -20°C. In the case of PET-derived samples, shorter genome regions were amplified, i.e. partial 17 sequences of the putative NS3 protein (278 bp) from the great grey owl and of the putative 18 NS5 protein (159 bp) for the boreal owls. In addition, one partial sequence (163 bp) of the 19 putative 3'UTR region was determined for all samples. Detailed information on the primers is 20 summarized in Table 1 . The thermal profile of the amplifications contained a reverse 21 transcription step at 50°C for 30 min, followed by HotStarTaq activation at 95°C for 15 min, 22
and 40 cycles of amplification at 94°C -40 sec, 57°C -50 sec, 72°C -1 min, respectively. 23
After a final elongation step at 72°C for 7 min, the reaction mixtures were stored cooled until 24
Page 6 of 21 A c c e p t e d M a n u s c r i p t 6 electrophoresis. Amplification products were electrophoresed in 1.5% agarose gel, and 1 following ethidium bromide staining they were visualized under UV light. 2 PCR products with expected size were excised from the gel, purified, and the nucleotide 3 sequences were determined in both directions using fluorescence-based direct sequencing 4 reactions (Bakonyi et al., 2004) . The nucleotide sequences were identified by BLAST search 5 against the GenBank database (http://blast.ncbi.nlm.nih.gov/Blast.cgi). After manual editing 6 and excluding primer regions, the sequences were compiled and aligned with the USUV 7 complete genome sequences deposited in GenBank database (accession numbers AY453411, A c c e p t e d M a n u s c r i p t USUV positive immunolabelling was detected in liver, lung, kidney, spleen and ovary from 1 the female boreal owl, and in lung, kidney, spleen and gizzard from the male. 2
The blackbird was moulting and lean. Liver and spleen were severely enlarged and 3 hyperaemic (Figures 1-2) . The liver was characterized by myriads of small (up to 1 mm) 4 yellowish foci. The gallbladder was enlarged and distended. Meninges and brain were 5 hyperaemic. The intestine was enlarged and contained numerous trematodes. however, was not reported in these publications. Italy has implemented a flaviviral 6 surveillance system for more than a decade including sentinel horses, chicken and cattle. This 7 plan also includes investigations of wild birds found dead. Unfortunately, it is well known 8 that only a fraction of birds dying in the wild are noticed and still only a small proportion of 9 those are collected and made available for laboratory diagnosis (Chvala et al., 2007) . 10
Moreover, USUV diagnosis requires adequately conserved tissues. This is infrequent for 11 birds, especially for wild birds, which are usually submitted for laboratory diagnosis with 12 severe post mortal changes. Consequently, it can be argued that USUV infections remain 13 underestimated and unnoticed unless associated with considerable avian mortality. Therefore, 14 dead bird surveillance should be particularly encouraged as suggested by previous 15 experiences (Chvala et al., 2007) . Besides, this report points out that zoos and rescue centres 16 can play an important role in monitoring USUV infections. Increased dead bird surveillance 17 would uncover the geographic distribution of USUV-infected birds in Italy, the most 18 frequently affected species, the seasonality of USUV infections, changes in the severity of 19 pathological lesions, and similarities among strains through RT-PCR and subsequent 20 sequencing of the amplification products. Our laboratory diagnosed relatively few cases of 21 USUV infection in wild birds since summer 2007, and no particular mortality has been 22 recorded. On the contrary, checking our database, unexplained outbreaks of blackbird 23 mortality had been observed in Italy since the late 1990's. Blackbirds are considered to be one 24 of the most susceptible host species for USUV infections. Unfortunately, no frozen materialM a n u s c r i p t 10 from those cases was available. Preliminary results of RT-PCR applied to paraffin embedded 1 tissues of selected cases revealed no positivity for USUV (data not shown). Positivity for 2 West Nile virus is still to be ascertained. More extensive retrospective studies are necessary to 3 establish whether those outbreaks of blackbird mortality in the late nineties were related to 4 flavivirus infections. In that case, herd immunity could justify the few USUV cases recorded 5 in the last few years in Italy, as hypothesized for Austria. Both blackbirds of this report were 6 parasitized by trematodes. As a rule, free-ranging wild birds are commonly afflicted with 7 numerous parasites (Cole and Friend, 1999 ) which weaken their hosts, and thus might 8 contribute also to facilitate USUV infections. All these aspects need to be ascertained. 9
Therefore, further retrospective studies on archived material as well as prospective 10 surveillance systems should be encouraged worldwide to unveil the origin and other 11 epidemiological characteristics of USUV infection. M a n u s c r i p t M a n u s c r i p t 
